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Easy Integrals (That Don’t Look Easy)

Sometimes it is possible to simplify a function in an integral before you integrate it,
making a difficult problem into a simple one.

Example 1: Evaluate the integrals: a) J'(x“ —5)?dx b) J.(x3 +X)(2x? — 4) dx

3 —
c) jwdx d) jcosxtanz x+cosxdx e) | %X dx
X e
Solution: a) If there was an x3 in the integral, we could integrate by parts... but it is
much easier to turn this into an ordinary polynomial:
[o*=5)?dx = [(x* =5)(x* —5) dx

= J.XB —10x"* +25dx
= 1x®-2x° +25x+cC
b) Same idea again. Just expand:
J.(x3 +X)(2x* —4)dx = j2x5 —2x% —4x dx
= ix®—1ix*-2x*+c
c) And the same idea again. Divide the denominator into the numerator
and the result will be a polynomial:
3 _ 3
J.wC]X = X_+ﬁ_§dx
X X X X
J.x2 +4-3x"dx
1x°+4x-3In[x/+c
d) In this case, we can use trigonometric identities to make the integral

easier:

Icos X tan® x +cos x dx j(cos x)(tar® x +1) dx

J'(cos x)(sec? x) dx

dx

B _[ CoS X
cos? X

J'sec X dx

In |sec x +tan x| +
e) We can also express fractions with negative exponents:

I L dx = J'e‘z" dx

eZX

— —2X
= _1le

> +C

[olosle
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EXERCISES
A. Evaluate the integrals:

1) [(x+1)° dx dx

5 I sin? X + sin X cos x
COS? X + Sin X cos X

2) j(x“’ —x%)? dx 7) Isin X tan X +cos x dx

3) '[(x% + x_%)(x% - x%) dx 8) J.(sin X + €0S X +1)(sin X + cos x — 1) dx
3x° -5x° e’ +e*

4) dex 9 | X

5) IX2_3X_28

3

v dx 10) j(1+e3X)-e2 dx

SOLUTIONS
A. (1) J'xs+3x2+3x+1dx=%x“+x3+§x2+x+c
(2) jxgo —2X7 +x* dx=3xT - LIx® +Lix® +c (3) jxg +xdx=1x"+1ix*+c
(4) I%XS—%X dx=23x*-2x*>+c (5) .[x‘1+4x‘2 dx=In |x|—§+c
(6) _[tanxdx=|n|secx|+c 7) Isecxdx:ln|secx+tanx|+c
(8) Isin 2x dx=—-2cos2x+c (9) Ie‘x +e*dx=-e*+e"+c

(10) je"’x*z +e® dx=1e**? +e®’x+c [eZis just a constant!]
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